One fifty large seeded advanced breeding lines of groundnut were evaluated for pod yield and water use efficiency by following Augmented RBD design with four checks. There are significant differences observed for days to flowering, hundred pod and kernel weight, shelling per cent, kernel length and width. High heritability coupled with high genetic advance as per cent of mean was observed for hundred pod weight and hundred kernel weight, suggesting scope for selection for their improvement. Pod yield per plant associated positively with shelling per cent, hundred pod and kernel weight, kernel width and SCMR. Superior advanced breeding lines identified for large seeded advanced breeding line with desirable pod yield and kernel traits can be useful donors for breeding programmes.
Introduction
Groundnut is major oilseed crop grown in an area of 53 lakh hectares and production of 95 lakh tonnes with productivity of 1731 kg/ha (FAOSTAT, 2017) in India. With limited land and water resources and growing population, agricultural productions systems need effective utilization of resource and exploitation of specific marketing opportunities like confectionery and table purpose in groundnut. Groundnut is major rainfed crop growing in kharif season, where uncertain rainfalls and occurrence of drought are major constraints affecting groundnut productivity.
There is need to develop high yielding large seeded groundnut varieties with high water use efficiency. Generally large-seeded Virginia types have longer maturity duration (>125 days) than small seeded Valencia/Spanish types (100-110 days). Development of high yielding and large seeded genotype with short duration is most challenging, because short growing period reduces yield (Nigam, 2015) . However, efficient partitioning of stored assimilates between the vegetative and reproductive parts(high crop growth rate during the grainfilling phase) of plants (Thakare et al., 1982; Duncan et al., 1978; Haro et al., 2007; Phakamas et al., 2008) may be possible to develop medium duration varieties to stabilize productivity in a cropping system. Incorporation of WUE traits along with medium maturity in varieties could potentially lead to increased yields under limited moisture availability. Two physiological traits SCMR and SLA have been considered to be surrogate traits for transpiration efficiency (Nigam et al., 2005 , Nageswara Rao et al., 2001 and Uphadhaya, 2005 . In view of this, in present investigation was carried out to assess the pod yield and WUE components in 150 large seeded advanced breeding lines developed at ICAR-Directorate of Groundnut Research, Junagadh.
Materials and Methods
One fifty large seeded advanced breeding lines of groundnut were planted Augmented Randomized Complete Block Design (ARBD) along with four checks at the Experimental plots of ICAR-Directorate of Groundnut Research, Junagadh, Gujarat, India during kharif-2017.A total of 150 advanced breeding lines belong to 130 Virginia and 20 Spanishtypes. ICAR-DGR is situated between 21.49° N latitude and 70.44°E longitude at an elevation of 107 meters above mean sea level. Recommended agronomic practices were followed to raise crop. The observations on days to first flowering, days to 50% plants flowering, days to maturity, hundred pod and kernel weight, shelling per cent, kernel width, kernel length and pod yield per plant were recorded on a five random plants from each breeding line. The surrogate traits of water use efficiency, SPAD chlorophyll meter reading (SCMR) and specific leaf area (SLA) were measured at 60 days after planting. SCMR was recorded at 60 days after sowing by collecting the second to third leaves from the top of the main stem of each plant and transported to a laboratory soon fresh weight was recorded. SCMR was measured immediately by a Minolta handheld portable SCMR meter (SPAD-502 plus Minolta, Tokyo, Japan), using five leaflets per sample and care was taken to ensure that the SPAD meter sensor fully covered the leaf lamina, avoiding any interference from veins and midribs. The same samples were further measured for leaf area, using a leaf area meter (LI 3100C Area meter, LI COR Inc., USA). Genotypic and phenotypic coefficient of variation were worked out as per the method suggested by Burton and De Vane (1953) , heritability and genetic advance were calculated according to Johnson et al., (1955) and Robinson et al., (1949) .
Results and Discussion

Variability and genetic parameters
The analysis of variance for different traits exhibited significant differences among the advanced breeding lines for days to flowering, hundred pod and kernel weight and shelling per cent suggesting the considerable genetic variability is prevailing in the advanced breeding lines (Table 1) . Days to first flowering ranged from 20 to 33 days and days to 50 per cent flowering ranged from 22 to 39 days. Maturity duration of advanced breeding lines was ranged from 116 to 127 days. The two surrogate traits of water use efficiency viz., SPAD chlorophyll meter reading (SCMR) ranged between 27 and 44 and specific leaf area (SLA) ranged from 129 to 262 cm 2 g -1 (Figure 1 ). Hundred pod weight ranged from 77 to 196g, whereas hundred kernel weight ranged from 31g to 73g. Shelling per cent was in the range of 53% to 75% ( Figure 2 ). Seed size is one of the important trade attribute of confectionary groundnuts for export purpose. Kernel length and kernel width were ranged from 8 to 19 mm and 6 to 9 mm respectively. Pod yield was as low as 2.9g to as high as 18 g per plant (Table 2) .
Selection efficiency mainly depends on the magnitude of genetic variability for components traits influencing yield. The nature and magnitude of variation for individual traits was assessed by phenotypic coefficient of variation (PCV), genotypic coefficient of variation (GCV), heritability and genetic advance as per cent of mean (Table 2) . Both days to first and 50 per cent flowering showed low GCV and PCV estimates, but high heritability and low genetic advance as per cent of mean suggesting the low variability and non-additive gene control. Similar results of low variability and high heritability and low genetic advance as per cent of mean of days to 50 per cent flowering was reported by Uma et al., (2018) .
Days to maturity had very low GCV and PCV estimates and low heritability coupled with genetic advance as per cent of mean suggesting the narrow range of variability and considerable influence of environment and little scope for selection. This is in accordance with results of Memon et al.,(2018) . Two surrogate traits of water use efficiency, SCMR and SLA showed low GCV estimates and moderate PCV and heritability estimates. Both hundred pod weight and hundred kernel weight exhibited moderate PCV and GCV estimates and high heritability and genetic advance as per cent of mean, suggesting the moderate variability and additive gene action. Rao et al., (2014) observed moderate PCV and GCV estimates and high heritability for hundred kernel weight in groundnut.
Shelling percentage and kernel length had low PCV and GCV estimates and high heritability with low to moderate genetic advance as per cent of mean respectively indicating the complex genetic interactions in their expression and narrow range of variability for these traits. This kind of high heritability with low genetic advance as percent of mean for shelling per centage was in accordance with Dhakar et al., (2016) . Pod yield per plant showed high PCV estimates and low GCV estimates suggesting the low variability and considerable influence of environment on the pod yield. Moderate heritability and genetic advance as per cent of mean was observed for pod yield per plant.
Correlation analysis
Components traits viz., shelling per cent, hundred pod and kernel weight, kernel width, SCMR, were associated significant positively with pod yield per plant (Table 3) . SPAD cholorophyll meter reading (SCMR) was correlated significantly and positively with pod yield per plant and negative significant with SLA (Nageswara Rao et al., 2001 , Upadhyaya, 2005 and Kalariya et al., 2014 . SLA associated significant positively with days to 50 per cent flowering, days to maturity and kernel width. Days to maturity correlated positively with days to 50 per cent flowering, hundred pod weight, kernel length and width and negatively with shelling per cent.
Identification of trait specific genotypes
Rainfed groundnut crop productivity is affected by erratic rainfall distribution and identifying the efficient reproductive and water use efficient groundnut varieties is important breeding activity. Superior genotypes identified for reproductive and surrogate traits of water use efficiency are PBS 19012 and 19014 for days to flowering (20 days); PBS 29166 and 29233 for SCMR (>43) and PBS 19019 and 29078 for SLA (129 cm 2 g -1 ). Advanced breeding lines with more than 60g hundred kernel weight were, PBS 29069, 29079B, 29211 and 2919. Shelling per cent with more than 75% was observed in advanced breeding lines PBS 29162 and 29163 (Table 4 ). Five advanced breeding lines 29069, 29079B, 29189, 29072 had high kernel length (>18mm). Eight advanced breeding lines with high kernel size which in turn determined by kernel length to width ratio (>2.2) are PBS 19014, 29125, 29106, 29161, 19028, 29138, 29109, 29189 have been identified. Six advanced breeding lines PBS 29230, 29195, 29192, 29225, 29194 and 29220 were at par with checks with respect to pod yield per plant (15g). Superior advanced breeding lines identified for traits reproductive, confectionery and pod yield can be useful donors for breeding programmes.
